Cytotoxicity of goniothalamin enantiomers in renal cancer cells: involvement of nitric oxide, apoptosis and autophagy.
Goniothalamin is a styryllactone synthesized by plants of the genus Goniothalamus. The biological activities of this molecule, particularly its anti-protozoan, anti-fungal, and larvicidal properties, have received considerable attention. In this work, we investigated the action of the natural and synthetic enantiomers (R)-goniothalamin (1) and (S)-goniothalamin (ent-1) on cell viability, nitric oxide synthase (NOS) expression and activity, and the expression of selected proteins involved in apoptosis and autophagy in renal cancer cells. Both compounds were cytotoxic and decreased the mitochondrial function of renal cancer cells. However, the enantiomers differentially affected the expression/activity profiles of some signaling pathway mediators. Ent-1 (4 nM) was more potent than 1 (6.4 microM) in inhibiting constitutive NOS activity (54% and 59% inhibition, respectively), and both enantiomers decreased the protein expression of neuronal and endothelial NOS, as assessed by western blotting. Ent-1 and 1 caused down-regulation of Ras and TNFR1 and inhibition of protein serine/threonine phosphatase 2A (PP2A). Compound 1 markedly down-regulated Bcl2, an anti-apoptotic protein, and also induced PARP cleavage. Despite inducing an expressive down-regulation of Bax, ent-1 was also able to induce PARP cleavage. These results suggest that these compounds caused apoptosis in renal cancer cells. Interestingly, ent-1 enhanced the expression of LC3, a typical marker of autophagy. NFkappaB was down-regulated in 1-treated cells. Overall, these results indicate that the anti-proliferative activity of the two enantiomers on renal cancer cells involved distinct signaling pathways, apoptosis and autophagy as dominant responses towards 1 and ent-1, respectively.